Reversal of the superoxide dismutase reaction revisited.
Reversal of the superoxide dismutase (SOD) reaction was measured in terms of the reduction of tetranitromethane (TNM) by O2-. Cu,ZnSOD caused a biphasic reduction of TNM by H2O2. The rapid initial phase was stoichiometric with the enzyme and was followed by a slower catalytic phase that was oxygen dependent and was augmented by HCO3-. The reaction scheme explaining this behavior is presented and a rate constant for the reduction of O2 by the cuprous enzyme is estimated. This rate constant is so low that it precludes significant O2- production by the reduced enzyme under the conditions explored.